Effects of endothelin-1 1-31 on cell viabililty and [Ca2+]i in cultured neonatal rat cardiomyocytes.
We previously found that endothelin-1(1-31) (ET-1(1-31)) exhibited a pro-arrhythmogenic effect in isolated rat hearts. In this study, we further investigated the effects of ET-1(1-31) on a cell viability and observed [Ca(2+)](i) in cultured cardiomyocytes. Cultured neonatal rat cardiomyocytes were treated with 0.1, 1, and 10 nM ET-1(1-31) for 24h in the presence or absence of ET(A) receptor antagonist (BQ(123)) or phosphoramidon, a NEP/ECE inhibitor. Cell injury was evaluated by supernatant lactate dehydrogenase (LDH) assay, superoxide dismutase (SOD) activity, and malondialdehyde (MDA) content. Cell viability was assessed by MTT assay. [Ca(2+)](i) was measured with Fluo-3/AM under a laser confocal microscope. 1) ET-1(1-31) dose-dependently increased LDH release and decreased cell viability. 2) LDH and MDA levels were significantly elevated and SOD activity decreased after administration of 1 nM ET-1(1-31) for 24h, and these changes were markedly attenuated by 1 uM BQ(123). 3) Exposure to 10 nM ET 1(1-31) caused a continuous increase in [Ca(2+)](i) to cultured beating cardiomyocytes and termination of [Ca(2+)](i) transient within 6 min, and this change was reversed by 1 uM BQ(123) and attenuated by 0.5 mM phosphoramidon. These results suggest that ET-1(1-31) could cause cell injury, and that the effect of ET-1(1-31) on [Ca(2+)](i) transients is mainly mediated by ET(A) receptor and partially attributed to the conversion of ET-1(1-31) to ET-1(1-21).